SUMMARY Serum enzymes (aspartate transaminase, alanine transaminase, alkaline phosphatase (ALP), y-glutamyltransferase, and creatine kinase (CK)) were measured in 296 young persons who admitted to recent inhalation of solvents, usually toluene based glues. In general, results fell within expected adult reference ranges except for ALP and CK. About 60% of subjects had CK activities above the upper reference limit and these activities were investigated in terms of their isoenzyme composition.
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CK B subunit activity was measured in 90 subjects with raised total CK activities. In five instances the CK B subunit activity was judged abnormal and in two subjects the presence of CK BB was confirmed. These two subjects were thought to have a circulating macro CK, type 1.
It is concluded that the increased total CK activity found in this group of solvent abusers was due to physical activity, but a contribution from specific muscle toxicity by solvents cannot be excluded.
Solvent abuse among young persons has been widely described in the media and popular press and in professional journals. As with any substance abuse there can be social, psychological, and physical complications. The full extent of the last of these is not yet known, although specific problems such as encephalopathy,' epileptiform attack,2 and hepatorenal damage3 have been reported in the UK and a range of uncommon serious toxic effects have been reported in North America. 4 The prevalence of solvent abuse is such that examination of abusers must continue so that more knowledge is gathered about morbidity. Thirty six subjects were seen on more than one occasion, usually within eight weeks of first attending. Three subjects were seen again after a year and one after three years. During the study two subjects who were severely intoxicated and suffering from self neglect and lack of supervision were admitted to a psychiatric hospital and a few others received outpatient treatment related to family problems.
Samples with published data.'5 No abnormal GGT values were found. The association of GGT activity with age in male subjects has been reported previously,'6 and concurrent alcohol abuse seems the most likely explanation in our.subjects.
CK
The distribution of total CK activities found in both sexes is shown in Fig. 1 . This figure also includes results for children aged between 8 years and 15 years obtained from blood samples submitted for determination of cholinesterase genotype; we were unable to obtain a suitable control population from subjects not attending hospital.
Statistical analysis of the data is shown in Table 2 . Four CK activities > 600 U/l were found, the highest being 870 U/l, and all are included in the statis- tics. The negative association between CK and age seen in females, although not significant, is in keeping with the findings of Smith,' who showed an oestrogen dependent reduction in CK at the menarche. CK activity greater than 200 U/I was found in 119 subjects (40%), comprising 117 males and two females. Whenever possible CK B subunit activity was measured on these samples, and a positive correlation (p < 0*001; Kendall Rank) between total CK and B subunit activity was found ( fig. 2) . Fig. 2 contains a discriminant for abnormal CK B subunit activity. This discriminant combines the recommendations of the kit manufacturer (CK B subunit activity should be < 3 % of total CK activity) and those of the Scandinavian Committee on Enzymes (CK B should be < 12 U/I at 370C)'2 '' and encompasses the 97% confidence limits for a normal population.
On the basis of this discriminant five subjects were identified as having raised circulating CK B subunit activities. Further samples were obtained from four of these and additional investigations are detailed in Table 3 . In three subjects the presence of a raised CK B subunit activity was confirmed using an immunoinhibition technique with a kinetic bioluminescent end point (LKB, Sweden). The sample from the fourth subject was not available at this time. Using electrophoresis on cellulose acetate'8 it was only possible to visualise CK MM in all four subjects.
Specific radioimmunoassays for CK MB and CK BB'9 showed increased circulating CK BB in two subjects. The thermal inactivation test proposed for 20 16. the detection of macro CK complexes20 was unsatisfactory owing to the low initial activities.
Discussion
It is unusual for CK activities to be requested in children, the notable exception being in the investigation of muscular dystrophy. Here detection of carrier state requires well documented reference ranges. The published work, however, contains conflicting reports concerning the age and sex relations of CK. It is accepted that CK activities are higher in neonates than in children and adolescents.'7 21 Ranges derived for children and young persons either show close adherence to the adult reference range or show larger variations in activity, particularly in males,6 similar to the findings of the present study. Where ranges are derived from subjects attending hospitals21 it is likely that many of the demographic variables which might affect plasma constituents of a typical solvent abuser have been removed. In our study all subjects had been referred for counselling following recent abuse of solvents and, although judged to be in good health by the examining physician, they cannot be regarded as strictly normal. The results of the study do give guidelines as to the expected values in this age group. In the absence of a truly representative control group, we thought it worthwhile to confirm that the increases in total CK activity were due to increased CK MM isoenzyme. The results show that only two subjects had demonstrable increases in an isoenzyme of CK other than MM and three others were thought to have abnormal B subunit activities. Most of the subjects with apparently raised CK activities had B subunit activities < 3 %, consistent with the observation that skeletal muscle contains a small percentage of CK MB isoenzyme22 and supporting the suggestion that release of CK from muscle by physical activity is responsible for the raised CK activities seen.
The most likely form of circulating B subunit in normal subjects is CK BB in the form of a macro CK, type 1.'' Macro CK, type 1, a CK BB immunoglobulin complex, has not yet been associated with any disease. It is found in up to 6% of patients in hospital,'7 often without an associated increase in total CK activity. In our population macro CK occurred in at least 2% and may have been as high as 11% if all five subjects considered to have an increased B subunit activity are included.
Macro CK is commonest in elderly women'7 but its incidence in young persons has not been previously assessed.
There is an inverse relation between CK BB and age;23 24 and with one report (using a specific radioimmunoassay) showing CK BB to be higher in 14 year old than in 8 year old and 25 year old subjects, the incidence of suspected macro CK in our population may be related to the natural distribution of CK BB.
Although the increases in CK found in young per- 
